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(54) FLUIDIC CABIN TEMPERATURE CONTROL SYSTEM 



(71) We, Normajlaik-Garxett (Hold- 
ings) Limited, of Westland Works, Yeovil, 
in the County of Somerset, a British Com- 
pany, do hereby declare the invention, for 

5 which we pray that a patent may be granted 
to us, and the method by which it is ito be 
performed, to be particularly described in 
and by the following statement: — ■ 
This invention relates to a method of con- 

10 trolling temperature in con/unction with de- 
icing and air conditioning, and comprises tem- 
perature selector means, temperature sensor 
means, manual override means and valve mam 
controlled by, or controlling fluid amplifier 

15 signals. Hithuuu, ■cmper.tLuic control has been 
performed utilising electrical sensors and con- 
trols which necessitate two separate power 
supplies, electrical, and pneumatic, whereas this 
invention requires' no electrical controls or sen- 

20 sors. 

According to the invention there is provided 
a fiuidic conttol means for a cabin temperature 
control system comprising: — 
(a) a pressurised fluid supply 
25 (b) fiuidic amplifier means providing regu- 
lated output for control of system valve 
means 

(c) a cabin temperature sensor operative upon 
said fiuidic amplifier means 
30 (d) selectable temperature control means 
operative upon said iiuidic amplifier means 
in opposed relationship to said cabin tem- 
perature sensor. 

(e) manual override means operative upon 
35 said fiuidic amplifier means to divert said 

output to a predetermined outlet 

(f) modulation means providing regulation of 
said diversion of said override means. 

As a further feature of -the it it 
40 is provided a fiuidic control means for a cabin 
temperature control system having anticipa- 
tor means for controlling rate of change of 
temperature and/or a maximum temperature 
override control means. 
45 As a still further feature of this invention 
there is provided a fiuidic control means far a 
cabin temperature control system having tem- 



perature sensor means including a flow inducer 
wherein itemperature sensitive means ex- 
posed to ambient fluid flowing through said 50 
inducer controls fiuidic flow through a port, 
said fiuidic flow being at least part of fiuidic 
flow ;ontrollng said fiuidic temperature con- 
trol system. 

One embodiment of ithe invention will be 55 
described with reference to the appended 
drawings, in which : — 

Figure 1 discloses a fiuidic temperature con- 
trol system for an aircraft cabin, 

Figure 2 discloses a circuit diagram of the 60 
control system, and 

Figure 3 discloses a cabin temperature 
sensor for a fiuidic system. 

Figure 1 shows a fiuidic temperature con- 
trol system for an aircraft cabin in which 65 
1 ia an air supply pack, in this case also sub- 
ject to a fid ' pr ssure control system, 
and capable of supplying both systems, 

i ' i lud'es a i [ - i re control 
valve 2, a hot air duct 3, a filter 4, a power 70 
relay 5, a cabin temperature sensor 6, drew 
member controls 7, 8 and 9, a temperature 
controller 10, air distribution ducting II, an 
anticipator 12, a high limit sensor 13, a cabin 
inlet non-retum valve 14, a water separator 75 
15, an ice screen 16, an ice detector 17 and 
a cold air duct 18. 

Referring to Figures 1, 2 and 3, the pres- 
sure supply 1 comprising a reducing valve 19, 
a by-pass valve 20 and a filter 21, supplies the 80 
power and controlling pressures for the system,, 
terminating in the temperature control valve 2. 

The bi-metailic cabin temperature sensor 
6, located in a miniature waSt attachment type 
ejector pump 22, through which the cabin air 85 
pressure passes via inlets 24 and outlelt 25, 
senses variations in the cabin air temperature 
These temperature variations altering the posi- 
tion of the bd-metallic sensor relative to con- 
trol pressrare line 23, thereby controlling the 90 
i i grh of a control jet 26 as biasing in 
a Lj 1 tier A2 of the temperature contomer 10. 

A .temperature control knob 9 operates a 
needle valve which vents pressure to atmos- 



[Price 25p] 



phere proportional to its degree of opening and 
when set to the required temperature, varies 
the pressure in bias Jine 37, which feeds 
control jet 27 as biasing of amplifier A2 of the 

5 temperature controller 10. As the two bias jets 
26 and 27 are diametrically opposed the dif- 
ference in pressure will deten ine the dire 
tion of a power jet from a valve 38, thereby 
determining which control jets in amplifiers 

10 A3 and A4 will predominate, and hence 
whether die power relay assembly 5 will open 
or close the temperature control valve 2. 

A suitably lagged unimetal type anticipator 
probe 12 situated in the cabin inlet ducting 

15 generates a derivative signal which is a measure 
of the rate of change of duct temperature, an 
outer container 34 changing temperature faster 
than a lagged probe 33, causing a vent valve 
30 to oooi or close. This variable signal, dia- 

20 metrically opposed to a fixed signal control 
jet in amplifier A5 determines the direction 
of flow of a power jet. The signal from out- 
let 40 in opposition to the pre-set signal from 
valve 36 controlling the output of amplifier 

25 Al This amplifier permits setting ad u i 
of 'the signal gain before it is summed with 
the proportional output signal derived from the 
cabin temperature sensor 6, and its opposing 
bias from selector control valve 9. 

30 A manual override control 7, a small spring- 
loaded toggle-operated valve, when actuated, 
ppjies a bias signal via b<as line 41 to con- 
trol jet 42 of amplifier A3, (parr of tempe i- 
ture controller 10), overriding die signals 

35 from the automatic sensors 6 and 12 applied 
through amplifiers A a and A 2 , thereby divert- 
in" the power jet in amplifier A 4 ito a pre- 
determined outlet which shuts the tempera- 
ture control valve 2. Air delivered via the over- 

40 ride control operated toggle-valve 7 also pro- 
vides a signal to a control jet 43 on amplifier 
A4 (part of temperature controller 10) via 
line 44, which can be modulated as required by 
manipulation of a bias control needle valve : 

45 which permits pressure flow proportional to its 
degree of opening. Modulated control pressure 
from control jet 43 acting in opposition to 
the effect of control jet 42 on the power jet 
of amplifier A, allows manual control of the 

50 degree of opening of the temperature control 

A maximum temperature override control 
13, comprising a pre-tensioned bi-metallic 
sensor 31 operating a valve 32 venting pres- 

55 sure via an outlet 29, operates on both auto- 
matic and manual control modes. Its action is 
to open a bleed between the output of the rmal 
stage amplifier A4 and the power relay 5, which 
opens, thus shutting -the temperature control 

60 valve 2. 

An anti-icing override, contpi r '' r M i 
16 and a detector or probe 17, prcud- i< 
protection. The temperature control valve relay 
is vented via probe 17 to a point at the centre 

65 of the ice screen 16 in the cold air supply duct- 



ing just upstream of the water separator. Due 
to its position ait the centre of the duct the 
prebe ices up before serious icing of the system 
occurs, building up a back pressure in the 
control relay 5 vent line, opening the tern- 70 
perature control valve 2 and admitting hot 
air through ducting 3. 

Control 28 is a variable bleed to cabin, 
and 39 is a noise attenuator. 

WHAT WE CLAIM IS : — _ 75 

1. A fiuidic control means for a cabin tem- 
perature control system comprising: — 

(a) a pressurised fluid supply 

(b) fiuidic amplifier means providing regu- 
lated output for control of system valve 80 
means 

(c) a cabin temperature sensor operative upon 
said fiuidic amplifier means 

(d) selectable temperature control means 
operative upon said fiuidic amplifier means 85 
in opposed relationship to said cabin tem- 
perature sensor 

(e) manual override means operative upon 
said fiuidic amplifier means to divert said 
output to a pre-deterrnincd outlet 90 

(f) modulation means providing regulation of 
said diversion of said override means. 

2. A fiuidic control means for a cabin tem- 
perature control system as claimed in Claim 

1, wherein anticipator means are added tor 95 
controlling rate of change of temperature. 

3. A fiuidic control means for a cabin tem- 
iti e coatJ * system as claimed in Claim 1, 

wherein maximum temperature override con- 
trol means are added. _ 100 

4. A fiuidic control means- for a cabin tem- 
perature control system as claimed in Claim 
1, wherein said fiuidic amplifier means com- 
prises one or more fiuidic proportional ampli- 
fiers. 105 

5. A fiuidic control means for a cabin tem- 
perature control system as claimed in Claim 
1, wherein said selectable temperature control 
comprises a needle valve which vents pres- 
sure to atmosphere proportionate to the de- 110 
gree of opening. 

6. A fiuidic control means for a cabin tem- 
perature control system as claimed in Claim 
1, wherein said manual override means com- 
prises a spring-loaded toggle-operated valve. 115 

7. A fiuidic control means for a cabin tem- 
perature control system as claimed in Claim 

1, wherein said modulating means comprises a 
needle valve which permits pressure flow pn> 
portionate to degree of opening. 120 

8. A fiuidic control means for a cabin tem- 
perature control system as claimed in Claim 

2, wherein said anticipator means comprises 
a unimetal lagged probe within an outer con- 
tainer, said probe controlling the degree of 125 
opening of valve means. 

9. A fiuidic control means for a cabin tem- 
perature control system as claimed in Claim 

3, wherein said maximum temperature over- 
ride control means comprises a pre-tensioned 130 
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M-metallic sensor controlling valve means. 

10. In a fluidic control means as claimed 
in Claim 1, temperaiture sensor means includ- 
ing a flow inducer wherein temperature sensi- 

5 live means exposed to ambient fluid flowing 
through said inducer controls fluidic flow 
through a port, said fluidic flow being at least 
pant of fluidic flow controlling said system. 

11. A fluidic control means for a cabin 
10 temperature control system as hereinbefore de- 



scribed with reference to Figures 1 and 2 of 
the accompanying drawings. 

12. A fluidic temperaiture sensor as claimed 
in Claim 10 and as hereinbefore described 
with reference to Figure 3 of (the accompany- 15 
ing drawings. 
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